and central region of the weight-bearing femoral condyle (ccMF) play a consistent and small role in variations in mJSW observed across all KLG. This however explains only approximately one third of the mean difference in mJSW that exists between KLG2 subjects and those without OA (KLG0). In contrast ccMF and the addition of percent meniscal coverage to this model explains the remaining differences in mean mJSW found between those subjects with definite joint space narrowing (KLG3) and those without OA. Purpose: Although subchondral bone is thought to play an important role in OA progression, subchondral bone attrition (SBA) has been little studied. Contrary to previous thinking that it is a late finding on x-rays, SBA can be seen in early OA by MRI, but the significance of this is unknown. For example, it is unknown whether subchondral bone attrition is related to overlying cartilage defects. We therefore evaluated the association of SBA with cartilage loss over time occurring within the same subregion of the knee. Methods: The Multicenter Osteoarthritis (MOST) Study is a NIH-funded longitudinal observational study of individuals who have or are at high risk for knee OA. At baseline and 30-month follow-up, participants had knee MRIs performed (1.0T; axial and sagittal proton density fat suppressed and coronal STIR sequences). MRIs were graded using WORMS in 5 subregions within each of the medial and lateral tibiofemoral (TF) compartments (central, posterior femur; anterior, central, posterior tibia) for cartilage (0−6) and SBA (0−3). Cartilage loss within each subregion was defined as any worsening of WORMS score (except that a score of 0 had to increase to at least a score of 2) between the 0 and 30month MRIs. We conducted analyses within a knee (one knee per person) to eliminate between-person confounding, using an M:N matched casecontrol approach in which the 10 subregions of a person's knee (TF joint) forms a matched set. Cases within a given knee were defined as the subregions in that knee with cartilage loss (increase in score by 1) while controls were the subregions in that same knee without cartilage defects (score = 0). Eligible knees had to have both case and control subregions. We evaluated the association of cartilage loss over time with the baseline presence of SBA (score 1) in the same subregion within that knee using conditional logistic regression, and repeated analyses in a compartmentspecific manner. We also evaluated these associations using a higher
Poster Presentations -Imaging S173 threshold for defining presence of SBA in a subregion (score 2), as well as categorized as absent (score = 0), score = 1, and score 2. Results: For these analyses, 459 knees met inclusion criteria (45% with SBA present in 1 subregion; participants' mean age was 63, mean BMI 30.5% and 65% were female). Baseline presence of SBA was associated with an OR of 7.5 (95% CI 5.6−9.9, p < 0.0001) for having cartilage loss over 30 months in the same subregion compared to subregions without any baseline SBA. Compartment-specific results were similar: SBA was associated with an OR of 5.4 (95% CI 3.6−8.1, p < 0.0001) for cartilage loss in the medial compartment (n = 330 knees) and an OR of 5.5 (95% CI 2.4−12.7, p < 0.0001) for cartilage loss in the lateral compartment (n = 196 knees). Similar results were obtained with the higher threshold definition for baseline presence of SBA in a subregion [OR of 3.3 (95% CI 1.9−5.7, p < 0.0001)], and when SBA was categorized into three levels [ORs were 5.4 (95% CI 3.0−9.7, p < 0.0001) and 7.3 (95% CI 5.5−9.8, p < 0.0001) for subregions with an SBA score = 1 and score 2, respectively, compared to subregions with no SBA at baseline (p < 0.0001 for linear trend)]. Conclusions: SBA is strongly associated with cartilage loss over time occurring within the same subregion of a knee. SBA may directly influence overlying cartilage loss or it may serve as a marker of an area undergoing great compressive stress and in which cartilage loss is inevitable. Further study of SBA may provide additional insight into the relationship of bone and cartilage loss in OA. FoV 140 mm, matrix size 384, slice thickness 0.6 mm were used for morphologic grading. Three-dimensional dGEMRIC scan was obtained using two angle fast T1 mapping sequence. Additionally, standard pelvic radiographs and WOMAC outcome scores were obtained. The trufisp images were reconstructed in 6 radial projections rotating around the femoral neck axis. These radial images were scored for bone and soft tissue lesions at 7 different positions encompassing most of the articular surface and avoiding the acetabular fossa. A sum score of all lesions seen in the joint was calculated. The sum score (OA score) ranges from 0 to 197 with higher score indicating more OA. We looked at correlations between OA score, Tönnis grade, joint space width (JSW), dGEMRIC index, and WOMAC pain using Spearman rank correlation.
MRI BASED MORPHOLOGIC GRADING SYSTEM FOR EARLY
Results: Mean age of the patients was 29 years. Fig1 shows an example of hip with no radiograph OA (fig 1a) . On MRI, this hip had cartilage damage and bony changes (fig 1b) . The OA score ranged from 20 to 87 with mean value of 43. Significant correlation was found between OA score and Tönnis grade (r s =0.39, p = 0.006), dGEMRIC index (r s = −0.35, p = 0.01), and WOMAC pain score (r s = 0.48, p = 0.001) (fig 2) . No correlation was found between OA score and JSW. Conclusions: In this preliminary result, we attempted to score the bony and soft tissue morphologic changes that occur in early hip OA. We have found good correlation with clinical outcome measure and dGEMRIC index suggesting that this measure is potentially a clinically relevant measure. We are currently attempting to look at the reproducibility of this grading system as well as the local correlation between morphologic changes and local dGEMRIC index. (DrR1) were calculated, and mean values were compared between both groups using an analysis of variance. Figure 1 shows an exemplary patient after MFX whereas figure 2 is visualizing a patient after MACT.
Results: The phantom study demonstrated a good correlation between dual flip angle excitation pulse 3D GRE and the IR sequence. The mean DR1 for MFX was 1.07±0.34 versus 0.32±0.20 at the intact control site, and for MACT, 1.90±0.49 compared to 0.87±0.44, which resulted in a relative DrR1 of 3.39 for MFX and 2.18 for MACT. The difference between the cartilage repair groups was statistically significant.
Conclusions:
The new 3D, dual flip angle excitation pulse, GRE-based dGEMRIC technique is comparable to a standard T1 IR technique for T1 mapping, but reduces scan time to four minutes. The preliminary in vivo study demonstrates the feasibility of the technique for the evaluation of relative GAG content in patients after different cartilage repair surgeries.
